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Procede d'asseiublage de iiicsces en inatiere |ilastiqiic tliermosensible cl 
pour r^iijpUcatipn de ce prqi^de. (Invention : Serge Balmer.) 

Societe dile: TECALEMIT, SbciisTE Anonyme residant en France (Seine). 

Demaiide le 8 juin 1966, a 14** i4% a Paris. 

Delivre par arrele du 24 juiilet 1967. 
(Bulletin officiel de la Propriete industrielle, n" 35 du 1^' septenibre 1967.) 
{Brevet ^invention doni la delivrance a ete ajournee en execution de V article 11, § 7, 
de la hi du 5 juiilet 1844 modifiee par In loi du 7 avril 1902.) 

•La presence iiivenlion so rapporte au>: proccdes 
il assemblage d^Semenls en matiere plastique ihcr- 
mostnsible, ci plus particuliercment aiix assenibla* 
ges par soudiirc d'eiements tubulaires. 

Un procede est bien connu en soi : on dispose 
line piece metalliquc cntre Ics parois a assembler, 
puis on chauffc celtc piece par inductioiK ce qui 
fail fondre sur une certaine epaisseur la matierc 
des parois dcs elemcnls a asscinbler« qui sc sou- 
dent, 

Mais quelle que soil la forme de la piece melal- 
liqiie, perforce, helicoVdaie ou aulre, ii se pro- 
diiit tres souvent, du fail de la mauvaise conduct!- 
bilile thennique des plastiques, des surdiauffes lo- 
cales, la maticre brvle et TassemUage n'est pas elan- 
chv. ou est peu resistant. 

•La presente invention a pour but de pallier ces 
itRHinvenients el a pour objet un procede d'asscm- 
Uage dans lequd l'6lement chauffant est de la poii- 
i\ro metallique chauffee par induction. 

Cclle poudre peul etre mise directcment en place 
an moment de i'assemblage mais de preference elle 
est prealablement uniformenieht repartic et enrobee 
tlaiis ime pelliculc d'une matiere identique a celle 
dcs elements a raccorder ou parfaitemcut soudable 
avw ceHe-ci. 

La pellicule est ensuite decoupee a la dimension 
necessaire et disposee pour Tassemblage entre les 
parois des flements a raccorder. 

Cetle portion de pdlicule chargee de poudre 
pout aussi etre disposee comme piece induse dans 
i'wnc au moins des parties a assembler, lors du 
moulage de ceHe-ci. 

La fioudre pent encore etre disposee dans la 
paroi de I'un au moins des elements a assembler, 
au moment du moulage de celle-ci, et de preference, 
etre conoentree vere la surface d'assemblage par un 
champ electrique. 

Ces fines pa:rlicules metalliqucB presaitent une 
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grnnd<* surface de liansmission de cbaleur |Jour 
une ma$sc relativemcut faibic, et si la poudre est 
unitornienient reparlie et sa granulonietrie oonvena- 
blenmu choisie, le dmuffage est tres rapide et uni- 
forme, el la soudure obtenue est parfaitc. 

Pour l>ien faire comprendre Tinvention, il va etre 
dw^rit qnolques I'xeniplc^s do rcalisalions suivanl 
procede, avec reference aux dcssins annexes dans 
lescpidi? : 

U figure 1 represente un mode de fabrication 
d'une pellicule cliargee de poudre metallique; 

La figure 2 represente en coupe TassemUage de 
deux tuyauN par un inanchon; 

•La figure 3 represente Tassemblage d*un tuyau 
et d'une piece cliargee de poudre; 

La figure 4 represente le « collage » de deux sur- 
faces planes Tune sur rauire. 

La pellicule chargee de poudr*^ sera obtenue par 
excMnpIc (fig. I) en faisant passer une bande de 
matiere plastique tbermo-sensihie 1 sur laquetle aura 
ele elalee uniformement de la poudre metallique 
2, entre deux rotileaux presseurs 3 et 4 chauffes 
par tons mpyens convenables. 

JJasseniblage represente Figure 2 comprend les 
deux luVaux a raccorder 5 ct 6 le manchon 7 et 
les deux parlies enroulecs de peliicules chargees 
de poudre metallique 8 ct 9. 

Cos parties 8 el 9 pourront etre induses dans le 
manchon 7 au moment du moulage de cdui-ci de 
fa^on ronstituer un ensemble solidaire 7-8-9. 

Cel ensemble ou ces pieces seront dimensionnes 
pour que le montage avec les tuyaux 5 ct 6 soit 
effectue avix* un scrrage convenable, de manierc 
a assurer une liaison thermique aussi bonne que 
pcssible entre tons les con^^tituants. 

L*ensemb1e sera ensuite soumis a un dispositif de 
chauHago par iuduction figure sdiematiquemcnt en 
10 et la pondrc metallique en s*echauffant sous 
Taction dcs couraiits itidiiils dans sfi masse, fera 
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^ soil dirpclenient si ii'c^ au inpins de (^cs sur- 

faces: fqiii esl: chargec.vl)an^^ ce dernier cas» la poudre 
peut etr^^ enrol^p^i^q^^ a cle decrit plus liaut 

iK)iir la ))cl|iicide ihtcnnediaire. 

■ll.^fl^^possiblc ^uivis^nt ce proced^ <lc realiscr des 
malejri4Ux, plastiques satulwichs constilues de cou- 
ch^: a yAnt des pFQprietes differentcs (durete« resis- 
tahce;.ciiii|iic|i|e, resistance a la lumiere, couleun 
elc.) pourvu bien entcndu que ccs couches soienl 

ou au moins chacune 
(»A^ec:M^P«li^ Cos inat^riauy pour- 

passer 
les 
jue 

m^^i-k: r . -v' cntinp^liiaq^^ ... 

P®f ^ ■" r • %lSBj!J^?l^9 uiie ipljufue 

Pplv'r' '''^^^^^^>?W'^^"^-ill¥f:^^^ -liiaaere. , 

mm-< p = : ■(y.Hui^.v - : ,,v-:;: ' '^-'T^'- 

ou avec inciusimi^c^Qiidre ilnl^iq^e^ 



l^j* de " ^i&es 

carfifcl^is$ 

ce qfe^ lVgeril de chauHage de Id matiere des 
parois A sbuder c^^l mne poiidre metallique ckauUee 
par Induciion, , 

2^ 1^ pbiidre metallique suivanl 1" est incluse 
dans I'unc au moins des pieces a ruccorder au 
moment du moiiiagc de celle-ci. 

3** Irfi ppudre incluse dans fune .des pieces a 
raccorder suivant 2*» a ele concentree pres de la sur- 
face d-assemblage. au moment du moulage de ia 
piece, parexeinplcpar un champ electrique. 

4" La poudre metallique est incorporee dans une 
mince pellicule d'une matiere plastique soudable 
avec chacune des pieces a assembler, cette peilicule 
etant ojbteim I'operation d'as- 

scnd^gV^ ,el; u^ jwrtion'^fciccM de dimensions 
W^^prie^es, eta iiiteirposee en .faces des pie- 
ces a i^p^^^^ de l?assemb1agc, ■ 

;5**j|\v ti%^ n|a^Si^ piece com- 

fi9sitib;pi^^ d^ssemblage. 

J^a^na(u ^^^^ sandwichs 
obtenffi^'il^)^^ et constitue 

de <^p^i(^^^3^^t^rd^ mecahiques 
ou iijiij^iqiie^ 

7° iA titre de produit nouveau^ toute piece obtenue 
suivant^e pn>c^^ 

S^jciad dUe : I^CALI^^^^ Soci£t£ Anomybie 
Par procuration : 
Jacques Petit 
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thermosensible et raccord pour 1' application de ce precede] 

i 

Inventor: Serge Bhlmer 

Applicant: Company known as: 

TecalemJt, Corporation 

The present invention relates to processes for assembling 
elements made of heat-sensitive plastic material and more 
particularly to assemblies of tubular elements using solder 

One process is well known in itself: one arranges a metallic 
piece between the walls to be assembled, then one heats this 
piece by induction, which melts a certain thic)cn<5ss of the 
material of the walls of the elements to be assembled, which 
become soldered together. 



Bvit regardless of the form of the metallic piece, 
perforated, helicoidal or- other, very often, because of the 
unsatisfactory heat conductivity of the plastics, local 
overheating occurs, the material burns, and the assembly is not 
tight or is not very resistant. 

The purpose of the present invention is to reduce these 
disadvantages, and its object is a process of assembling in which 
the heating element is metallic powder heated by induction. 

This powder can be positioned directly at the time of 

4 

assembling, but it is preferably uniformly distributed and coated 
in a film of a material which is identical to that of the 
elements to be connected or which is perfectly capable of being 
soldered together with this material. 

The film is then cut out to the necessary size and arranged 
for assembling between the walls of the elements to be connected. 

'J'his portion of film loaded with powder can also be arranged 
as a piece which is included in at least one of the parts to be 
assembled, during its molding. 

'J*he powder can then be arranged in the wall of at least one 
of the- elements to be assembled, at the time it is molded, and 
preferably > can be concentrated towards the assembling surface by 
means of an electric. field. 

'J'hese fine metallic particles have a large surface area of 
heat transmission for a relatively small mass, and if the powder 
is uniformly distributed and its granulometry suitably chosen, 
heating is very rapid and uniform, and complete soldering is 
obtained. 



So that one can better understand the invention, a few 
examples of executions according to this process will be 
described, in reference to the appended drawings in which: 

Figure 1 represents a mode of producing a film loaded with 
metallic powder; 

Figure 2 represents a cross section of the assembling of two 
pipes using a sleeve; 

Figure 3 represents the assembling of a pipe and a piece 
loaded with powder; 

Figure 4 represents the "bonding" of two flat surfaces to 
each other. 

The film loaded with powder is obtained, for example (Figure 
1) / by passing band of heat-sensitive plastic material 1, over 
which metallic powder 2 has> been be uniformly spread, between two 
press rollers 3 and 4 which are heated by any suitable means. 

The assembly represented in Figure 2 includes two pipes to 
be connected 5 and 6, sleeve 7, and two parts wrapped with films 
.charged with metallic powder 8 and 9. 

These parts 8 and 9 may be included in sleeve 7 at the time 
of its molding, to form solidly connected assembly 7-8-9. 

This assembly or these pieces will be dimensioned so that 
the mounting with pipes 5 and 6 is suitably tight, to ensure the 
best possible thermal bonding between all the components. 

The assembly is then subjected to a device for heating by 
induction, shown diagrammatically as lo, and the metallic powder, 
becoming heated under the action of the currents induced in its 
mass, melts the material of the film and of the adjacent walls of 
the pieces to be assembled which become soldered together. 



Instead of being coated in an independent or included film 
the powder can be provided in the material of at least one of the 
pxeces to be assembled, and is preferably concentrated at the 
time of molding towards the walls which must be soldered 
together, for example, by means of a magnet. Figure 3 shows an 
assembly formed by rod 11 and connector 12, the powder having 
been concentrated towards connecting surface 13. 

The process can of course be applied to soldering flat 
surfaces either with interposition of a metallic film loaded with 
powder (Figure 4), or directly if at least one of these surfaces 
IS loaded. In the latter case, the powder can be coated as 
described above for the intermediate film. 

It is possible, according to this process, to produce 
sandwich plastic materials ^formed by layers which have different 
properties (hardness, chemical resistance, light resistance, 
color, etc.), provided, of course, that these layers are capable 
Of being heat soldered together or at least that each one can be 
soldered with the intermediate film. These materials may be 
produced continuously by passing them between elements for 
heating by induction, two or more bands of metallic powder having 
been uniformly deposited beforehand between each surface to be 
soldered. 

These materials may then be cut out, shaped, formed as 
required like an ordinary plate. 

The process according to the invention can also be applied 
to forming pieces made of heat-sensitive plastic material , for 
example, the bending of tubes. 



The base product, before being formed, is extruded or molded 
with inclusion of metallic powder, this being uniformly 
distributed in the whole mass or locally concentrated at the 
spots to be formed depending on the type of manufacturing or the 
type of product to be obtained (half-finished or special pieces) . 

The piece will be heated by induction at the spot to be 
formed as described above. 

Claims 

1. A process for assembling pieces of heat-sensitive 
plastic material using solder, characterized by the fact that the 
agent for heating of the material of the walls to be soldered is 
a metallic powder heated by induction, 

2. The metallic powder according to Claim 1 is included in 
at least one of the pieces to be connected at the time of its 
molding. 

3. The powder included in one of the pieces to be 

« 

connected according to Claim 2 has been concentrated near the 
assembly surface, at the time of molding of the piece, for 
example, using an electric field. 

4. The metallic powder is incorporated in a thin film of 
plastic material which is capable of being soldered with each of 
the pieces to be assembled; this film is obtained independently 
of the assembly operation, and a portion of it, with suitable 
dimensions, is interposed between the surfaces of the pieces to 
be connected at the time of asseinbly. 

5. As a new product, any composite piece obtained 
according to this assembly process. 



6. A new material, such as sandwich plates obtained by 
this assembly process and consisting of layers having different 
mechanical and physical characteristics. 

7, As a new product, any piece obtained according to this 

process of forming. 
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